Proliferative and anti-proliferative effects of retinoic acid at doses similar to endogenous levels in Leydig MLTC-1/R2C/TM-3 cells.
Vitamin A is suggested to be protective against oxidative stress. However, different authors observed pro-oxidant effects of retinoids both in experimental works and clinical trials. These discordances are the bases for the investigation of the proliferative and anti-proliferative properties of retinoic acid (RA) in biological systems. Cell viability is determined with the MTT assay. Oxidative stress parameters are detected measuring catalase (CAT) and glutathione S-transferase (GST) enzymatic activities. FABP5 mRNA levels are measured by RT-PCR. Autophagy and apoptosis are analyzed by Monodansylcadaverine (MDC) staining and TUNEL assay, respectively. RA, at nutraceutic/endogenous doses (10-200 nM), increases cell viability of testes tumor Leydig cell lines (MLTC-1 and R2C) and modulates antioxidant enzyme activities, as CAT and GST. RA is able to induce proliferation through non-classical and redox-dependent mechanisms accompanied by increased levels of FABP5 mRNA. The redox environment of the cell is currently thought to be extremely important for controlling either apoptosis or autophagy. Apoptosis occurs at pharmacological doses, while autophagy, which plays a critical role in removing damaged or surplus organelles in order to maintain cellular homeostasis, is triggered at the critical concentration of 500 nM RA, both in normal and tumoral cells. Slight variations of RA concentrations are evaluated as a threshold value to distinguish between the proliferative or anti-proliferative effects. Although retinoids have a promising role as antineoplastic agents, physiological levels of RA play a key role in Leydig cancer progression, fostering proliferation and growth of testicular tumoral mass.